assessed the impact on the general population have been hampered by unvalidated definitions of chronic pain, [17] [18] [19] the use of poorly validated instruments to measure impact, 1, 17 or have focused on only one dimension of impact such as depression 19, 20 or disability. 21 Other largescale community-based studies have made little assessment of the impact of chronic pain. 2 Thus the effects of chronic pain as a clinical entity in the community remain poorly understood.
There is evidence that chronic pain has a detrimental effect on physical health, 17, 22, 23 daily activity, 1, 21 psychological health, 7, 8, 19, 21, 22 employment 1, 23 and economic well-being. 24 For example, in the UK, it was estimated that back pain led to 45 million days lost from work per year. 25 Use of the Sickness Impact Profile 26, 27 found that chronic pain was associated with a reduced ability to work, and with difficulty in performing everyday activities. More recently, a multinational study showed significant interference with work and with daily activites associated with persistent pain. 21 We previously have presented data from a small study suggesting that chronic pain adversely affects all of the areas of health measured by the SF-36 general health questionnaire. 28 We now report the results of a large community-based survey, using previously validated instruments. A description of the epidemiology of chronic pain has been presented previously, using data from this study. 29 That description included all reported chronic pain, including a significant proportion for which professional advice or treatment was not sought. This paper examines chronic pain from a clinician's perspective, and reports the prevalence and distribution of the most severe or troubling chronic pain in the community. It also examines the impact of chronic pain on daily life and general wellbeing.
Methods
The study was undertaken in the Grampian region of Scotland, using the populations of 29 general practices (total population 136 383). A random sample of 5036 patients aged 25 years or over, stratified for age and gender, was drawn from the Community Health Index, a list of all patients registered with a GP. Prior to survey, the names of all patients were screened by their GPs in order to preclude inappropriate or insensitive inquiry, for example in the case of terminal illness or death. GPs were not asked to specify a reason for excluding their patients from the study. Remaining patients were sent a survey questionnaire, followed by up to two reminders in the event of non-response.
The survey instrument included a simple case definition questionnaire (CDQ), the chronic pain grade (CPG) questionnaire, 30 ,31 a level of expressed need (LEN) questionnaire, 29 the SF-36 general health questionnaire 32 and questions on demographic details. The CDQ was based on the International Association for the Study of Pain's definition of chronic pain, 33 and was validated in a pilot study. 28 The CPG is a simple 7-item measure of chronic pain severity in the dimensions of intensity and disability, which has been validated for use in both the USA 30 and the UK. 31 It classifies four hierarchical grades of severity of chronic pain (I-IV), and includes a question about the number of days interference with usual activities in the previous 6 months. The LEN is a new measure of individuals' response to chronic pain in terms of seeking treatment and using painkillers. 29 The SF-36 has been well validated for use in the UK, 34 providing a score with a maximum of 100 in each of eight dimensions of health. Finally, respondents were asked if they had a 'long-term limiting illness', copying a question from the 1991 UK population census. 35 Three categories of chronic pain were defined for analysis, in order to assess the impact of chronic pain of different severity.
• 'Any chronic pain'-continuous or intermittent pain or discomfort which has persisted for at least 3 months. 28, 33 • 'Significant chronic pain'-continuous or intermittent pain or discomfort which has persisted for at least 3 months, and for which painkillers have been taken and treatment sought recently and frequently. This represents the most severe level of expressed need as defined in our previous work. 28 • 'Severe chronic pain'-continuous or intermittent pain or discomfort which has persisted for at least 3 months, resulting in high disability and severe limitation (CPG IV). 30 Data were entered and analysed using the SPSS for Windows statistical package. Age-and sex-specific sample proportions of 'significant' and 'severe' chronic pain were calculated using basic descriptive statistics. These figures were extrapolated to estimate the general population prevalences using the age and gender profiles of the participating practices. Odds ratios for associations with socio-demographic variables were calculated. Variables which were found to be associated (P Ͻ 0.2 36 ) were entered into a backward stepwise multiple logistic regression model, in order to determine associations which were independent of confounding variables. Occupation-based social class was omitted from this modelling because of a large number of cases that could not be categorized (mainly retired individuals), and a high degree of co-linearity with housing tenure. 37 The relationship between chronic pain and measures of general health and employment status was assessed by cross-tabulation. The question in the CPG questionnaire relating to the number of days interference in the previous 6 months was used as a basis for assessing painrelated disability.
Results
Of 5036 patients sampled, 4611 were sent a questionnaire after exclusion of others by the GPs. Of these, 3605 were returned, representing a corrected response rate of 82.3% after allowing for incorrect addresses (176) and questionnaires which could not be completed by recipients (56).
The sample proportion of 'any chronic pain' was 50.4%, (48.9% of men and 51.8% of women), which was extrapolated to an estimated population prevalence of 46.5%. 29 The proportion of individuals in the sample with 'significant chronic pain' was 14.1% [95% confidence interval (CI) 13.0-15.2%] (509/3605). Among men, the proportion was 12.3% (10.6-13.8%) and, among women, 15.8% (14.1-17.5%) (chi-square = 9.3, P Ͻ 0.01). The proportion increased with age from 6.3% (4.2-8.4%) (25-34 years) to 22.9% (19.4-26 .4%) (Ͼ75 years) [chi-square = 74.9 (5 d.f.); P Ͻ 0.001]. After adjustment to the sampling frame, the overall estimated population prevalence of 'significant chronic pain' was 12.3% (11.2-13.4%).
The proportion of individuals in the sample with 'severe chronic pain' was 6.3% (5.9-6.7%) (228/3605), with no significant gender differences [5.7% (4.6-6.8%) in males and 6.9% (5.7-8.1%) in females, chi-square = 2.3, P = 0.13]. The proportion increased with age from 3.4% (1.9-4.9%) (25-34 years) to 10.6% (8.0-13.2%) (Ͼ75 years) [chi-square = 31.8 (5 d.f.); P Ͻ 0.001]. After adjustment to the sampling frame, the estimated population prevalence of 'severe chronic pain' was 5.7% (4.9-6.5%).
Of those with 'significant chronic pain', 35.5% (154/ 434, 76 missing values) reported 'severe chronic pain', while 67.5% (154/228) of those with 'severe chronic pain' reported 'significant chronic pain' (Fig. 1) . Table 1 shows socio-demographic associations for 'significant' and 'severe' chronic pain on univariate analysis. Most of the associations lost their significance after multiple logistic regression. In both categories of chronic pain, the employment status and age group variables were highly correlated, resulting in several empty cells on cross-tabulation. Employment status and age group could therefore not both be entered into the multiple regression models. Since employment status was the more significantly associated factor in each case, this was entered into the models to the exclusion of age group. The factors entered into the backward stepwise logistic regression models were therefore gender, marital status, housing tenure, employment status and educational level. Factors independently associated with both 'significant' and 'severe' chronic pain were female gender, living in council rented accommodation, being retired or unable to work through sickness or disability, and lower educational level. The results of multiple logistic regression modelling are summarized in Table 2 which also includes previously presented results for 'any chronic pain'. 29 The association of chronic pain with employment status was explored further by analysis of respondents of working age (assumed to be under 65 years for men, and under 60 years for women) ( Table 3 ). There is a clear pattern of high rates of employment (81.2%) among those without chronic pain, falling (to 23.9%) among those with 'severe chronic pain'. This contrasts with a low rate of inability to work (1.3%) in the absence of chronic pain, rising to 61.1% in the presence of 'severe chronic pain'.
Chronic pain was found to cause considerable interference with daily activities (Table 4) , particularly where the pain was 'significant' or 'severe'. Caution must be applied, however, to the interpretation of the impact of 'severe chronic pain' on daily activities because the question on which this analysis was based forms part of the CPG, which also defined 'severe chronic pain'.
Chronic pain was associated with poor health in all dimensions of the SF-36 (Table 5 ). This was more marked with 'significant chronic pain' and, particularly, 'severe chronic pain'. The effect was greatest in the pain and physical health dimensions, and least in the mental health dimension. Of those with 'any chronic pain', 42.6% (95% CI 40.3-44.9%) reported having a longterm limiting illness (LTLI), compared with 10.3% (8.8-11.7%) of those without chronic pain (chi-square = 467.9, P Ͻ 0.001). In comparison, 66.1% (61.9-70.2%) of those with 'significant chronic pain' and 86.2% (81.6-90.7%) of those with 'severe chronic pain' reported having an LTLI.
Discussion
While other studies have described the epidemiology of chronic pain in the community elsewhere, 1, 2, 6, 8, [17] [18] [19] [20] [21] this is the first to provide a detailed description of chronic pain which is categorized by significance or severity as subsets of 'any chronic pain'. Although our population was restricted to one part of Scotland, the sample was large and representative, and therefore the picture is likely to be similar in other areas. If chronic pain affects around half of the population, 1, 29 this presumably includes much that might be considered as minor, or not intrusive enough to require medical attention or treatment. Our definition of 'significant chronic pain' may reflect the proportion of chronic pain which places most demands on the health services, while 'severe chronic pain' may reflect that which has the greatest impact on individuals, and so presumably might be most likely to benefit from effective treatment. The consistent pattern, of progressive deteriorations in a number of indicators of well-being as the definition of chronic pain changes from 'any', through 'significant' to 'severe' chronic pain, supports the validity of this categorization. An understanding of the epidemiology of the different categories of chronic pain will inform the provision of health services as well as the targeting of intervention and prevention strategies. Even at the severe end of the spectrum, the prevalence of 'severe chronic pain' appears to be high, representing an important cause of suffering and disability in the community, and a major challenge to the health services.
The pattern of association of chronic pain with indicators of poor socio-economic status is interesting, and supports previous research on chronic pain. 7, 13, 19 Most of the previous studies did not adjust for confounding variables. It is not clear from this cross-sectional research whether the demonstrated socio-demographic associations are cause or effect. Equally, this study cannot determine whether all of the demonstrated The impact of chronic pain in the community 295 impairment of activity and well-being is directly attributable to the presence of chronic pain; confounding variables, such as co-morbidity, may be present, or pain may be a secondary symptom of another condition, such as ischaemic heart disease. Longitudinal research would help to clarify this situation.
Although there was a substantial overlap between the categories of 'significant' and 'severe' chronic pain, many individuals reported one without the other. This supports the notion that factors other than chronic pain severity often determine an individual's need for treatment and advice. There were many [23.8% (21.5-26.1%); unpublished data] who had a high 'expressed need' 38 for treatment yet who did not report severe symptoms (CPG I). On the other hand, some patients [2.0% (1.5-2.5%); unpublished data] did not seek treatment or advice frequently despite reporting severe symptoms (CPG IV). It is important that we understand better the reasons for these disparities as they may indicate ways in which services might be developed. Regardless of the dimension measured (general health, employment or disability), chronic pain was found to have a high impact. This points to a considerable problem, for both individuals and society, and highlights the need to address it effectively. It also indicates the multidimensional nature of the problem, and consequent need for multidimensional management, including social and psychological approaches as well as medical. 39 Several previous general population studies have reported in depth the association between chronic pain and depression. 8, 19, 21 This study was not able to examine this specifically, although the previously reported significant associations between chronic pain and poor mental and emotional health were supported by the low scores in the 'Mental health' and 'Role emotional' dimensions of the SF-36. However, although the association between chronic pain and emotional role limitation was found to be strong in our study, the association with mental health was found to be much weaker. The previous strong associations found between chronic
The impact of chronic pain in the community 297 pain and mental health may have arisen because earlier studies investigated pain clinic populations, 11 primary care attenders 21 or health maintenance organization enrolees. 40 On the other hand, there is strong evidence from longitudinal studies that pre-existing depression is a strong predictor of the onset of chronic pain. 19, 40 The relatively weak associations found in this study therefore differ to some extent from those of previous studies.
Conclusions
'Any chronic pain', which is very common in the community, is shown to have important deleterious effects on health, employment and daily life. 'Significant' and 'severe' chronic pain, which may reflect the parts of the spectrum of chronic pain of greatest importance to the health services, are also relatively common, and are associated with even poorer indicators of health and disability. A multidimensional approach is required to address the problem in the community, and this must begin with further research.
